


57

ISOTACHOPHORESIS SYMPOSIUM

e -FRERAK KR ) L

A = g

* # AvyafRms
3t # BRI b¥s, BREEEE,
HARRZE LS

BLRUKEEL,

HAFE L,

HARA(LFL,



/70 @E-FEFBRARHIORIDL

i

7075 4L
18 12B10H (X)
(13:00H 5) B £ EEK - IR - b IFE=BR

1. MEXREXBELDZIFUHFED

HE(D)B-57 2 LRMEMED HFik FEAER B0 B2 - KIT42T)
W EREfE AKX - - FEHFBE FWBIE - ERIBIE"
=R
2. ERETUABERICE T 3 DEBIROREM LXK+ I - icH OsE &F- LI 2 -
(I1) k% REZZ
3. DERVRLUEEERA-ERETXE LXK+ L - isH OIRN 42 - \2BEREE -
REDRR b Al =3 B AEEZ

4. MELEFRETXEBREBERNDPG-UV
NA Ty REUREERDRIR

S. ¥y S -—ERXBDLBEHEL

K- E- FERHERE OFIKES - BT 15

WEEK - 12 - (k% O/JRE=ER

#RIIK - 32 - (k2

| s
6. MIBRXEIDHIE BiE - N1 A ESRE BHEE
(15:15~-16:30) * @

(15:30 5)
7. MEREEBTABEIC S 3 LAY KBRS - THHH RS

BOPM(2Q)AFL YT IL—DRERE(
ICRIFTS70F7FF MY > OBEER

&2 DETIXEN RS
8. EFETERXEEICL D EEBI=EYE T 559k - OFE—_ - 2F5EF -
(Y-Ba-Cu) DHEETESE BFRIKE S

9. MEXRERETUABEICL 2/8KPDH

P X -

DOoL1ADES B E 85505
T#Hke -
KPR T %3 88 FR™
10. AEXSEFEABEILZ2BRPDT HITLFEK SR

DRI ZUODEMESIICDONT

11. BEXSEEFETXEEOEESLSTAD
ICH (BN EeBIAEETY —F 4
VIR ERWEEZDEEICRR DD
B EEp

B3R - FERE OFBER - FERE -

SIS

OWARFEF - Z8 5 -

OftE— - Befx™ -

- 11

15

17

.. 19

21



#28 12B11H &)

(9:007 5)
12. MEXEHBRABEICLIIMTALA
B DS

1 3. MEXERETXEICL 2 BMERES
mEPEMEMBOTEN

14. MEXRSERERAXENEICSL 3 ZEDIRG
BREBERPINLEICOES

1 5. D, L-Propargylglycine #3505y bD
B ¥2#23 9 P Cystathionine & NAc-
cystathionineMEE

(10:20~10:30)

(10:30» %)
1 6. PGP ZEICL BEREXE DO
() RIME D2 L /INBON

17. MEXERETIRENEIC & 3 BEHAEEE
TETIVDRBREODHRE L ERERS

80713
18, MEXEFBWIAEBZICES £ F MEFD
S

19. MEXERETABEAICL MBS >
27 1) DOLEBEMZFIRE

20. ANV BOHEERETXSICHITDT—
2 5B

(12:10~13:40)

(13:40% 5)

=39
* oS-V - BLERABELLUE
[raOv hTS5 74—

(14:40%H 5)

21. REFHEr7O~ TS5 T4 —AXERR

EANE

22. FrESY—BRIABEICE DB

‘ (B) : RUPIIZOoWT(IT)

(16:20~15:30)

2 3. Application of capillary electrophoresis
to the separation of Plasmid, Phage,
and other viral DNA’s

24. EMEV— L ERIXENCL B3 EDTARELLF

L— FREOHEE
25. ¥vESU-—V-CBRABI-HIIDE
B DR
M =

s Ok
RERTIL IR B
T —*

&% - SRR
BH®K - REEFS

B L T FEfRR
FPRERE

SHEKX - k%

® @

AKX - 3B - L

RL - EEER -
TREMAREE

FRX-E -
EEFIE

X -
BFERE RS

ERILK - 32 - {bF

HUER (8% -
e
2Ik-T
zx-E"
ERERK - B
1k 38

Microphoretic

system,Inc. U.S.A.

RAI - Tk

L
A - Fapap

LK-T
ITeVazhL Kl

ORBEH-F - mEEf7>
PERE ™

OBtR B - nokEXR -

OF@E - =Z#8x
TX A8 RIS

OBHEBT - BBBT
RE A5

O/MRZE=ER - BB -

BR(-—

OWARFRX - NEFBE
FHE3A

OB 31 - WAST
RRE

p=42:E i

OAFEF— - H EFEA
HAEK - TEfE 3B

OBl - /IWAEX
MAARREF™ 48 BRE™
i NI Sl

(OR.Brownlee and
M.Melara

ONGgHIz= - F8 X
OFB #E* HEEFE X

REFELZ

31

.. 35

.. 45

. 47

.. 49






Dec. 11 Morning (9:00)

12.

13.

14,

15.

16.

17.

18.

19.

20.

Analysis of anticonvulsant by isotachophoresis.

Qualitative analysis of acidic compounds in
serum of hemodialyzed blood by capillary-
type isotachophoresis.

Capillary isotachophoretic determination of
glutamine in cerebrospinal fluid of various
central nervous system diseases.

Determination of cystathionine and NAc-
cystathionine in various tissues of D, L-
propargylglycine-treated rats.

Analysis of isotachopherogram by PG
differentiation. (2) Analysis of luminous
bacterial proteins.

Electrophysiological change in the retina of
guinea pig and studies on tear proteins of
animal model by isotachophoresis.

Analysis of human serum by capillary-type
isotachophoresis.
Comparative biologica! studies of serum trans-

ferrin by capillary tube type isotachophoresis.

Data evaluation in isotachophoresis of
proteins.

Dec. 11 Afternoon (13:50)
SPECIAL LECTURE

21.

22.

23.

24,

25.

Capillary zone electrophoresis and electro-
chromatography.

Studies on injection method for capillary
electrokinetic chromatography.

Capillary zone electrophoresis. (6) Polyamines
in human fluids(11).

Application of capillary electrophoresis to the
separation of Plasmid, Phage and other viral
DNA's.

Separation of chelating reagents of EDTA
analogs by capillary zone electrophoresis.

Effect of organic solvents in capillary zone
electrophoresis.

K. Kojima, K. Kondo and
K. l[to

T. Hine and T. Yagi

A. Hiraoka, I. Miura,
I. Tominaga and M. Hattori

N. Mizofuti, T. Ageta and
H. Kodama

H. Kobayashi and Y. Ito

J. Okuizumi

H. Yamanouchi and M. Ono

H. Yoshida

T. Manabe, H. Yamamoto
and T. Okuyama

T. Tsuda
S. Kuze, Y. Inoue,
S. Muramoto and Y. Hanaoka

T. Tsuda, Y. Kobayashi,
T. Matsumoto, A. Hori and
0. Suzuki

R. Brownlee and M. Melara

T. Yashima and S. Terabe

S. Fujiwara and S. Honda

Analytical application depart-
ment, Shimadzu Corporation and
Children’s Welfare Center of
Kyoto City Office

Analytical application department
Shimadzu Corporation

Kyaorin University School of
Health Sciences and Department
of Neuropsychiatry, Chiba
National Hospital

Department of chemistry, Kochi
Medical School

Department of Chemistry,
Faculty of Science, Josai Uni-
versity

Toray Industries Inc. Basic
Research Laboratories Toxicology
Laboratory

Department of Legal Medicine,
Niigata University School of
Medicine

Laboratory of Physiology, Senshu
University

Department of Chemistry,
Faculty of Science, Tokyo
Metropolitan University

Nagoya Institute of Technology

Yokogawa Electric Corporation

Nagoya Institute of Technology,
Nagoya University School of
Medicine and Hamamatsu
University School of Medicine

Microphoretic System, Inc. U.S.A.

Department of Industrial
Chemistry, Faculty of Engineering,
Kyoto University

Pharmaceuticals Research Center,
Kanebo Ltd. and Faculty of
Pharmaceutical Sciences, Kinki
University



1 e EFBRKEKECL A AV DTFROME (D)
B-5 8 LRIEWHOHFUHL Ryl

(FuAmEE - /B OFEN JEE, T 5. 0 B,

K fga. Hilb 8BS (hKERIE - A58 BR §IR
(5]
sim. D g o LEOTEB AR Y BB OV T, 2ORMRE L SR,
60 FHE2HE L JENBEEM 530 HERFEBLRIKEIC ST 3 EEOMBEER,
HekwaRXBHMEL . SEX., PIVE, IXTFF, BIURE, BECERAIL
TWBRTFFRODB-55 8 LAWMEDEIZ>WTHEIHL .
(5t#]
P 8D 520 Ix7F 8D Om RIEN S BREL RV B-92 8 LRIEY
BoRMETFEOKRC X h R 12o 1o, ZNENOHFHMIE Bondi®) HEEL K
van der Waals Volume Vw(cms/mole) DiE% 7\3/@‘:%1%(/-(%{‘%(/7:0 Ftr.zn%
NOHEOBAEEMNICHO VT, tRBICXVBREL 1.
[RE&]
BE TS HBRIAEEE (SRIP-1B), ML S : B DEIKRHE SR, IKEIEBIR 100 14,
Y —5F 4 Y ZU: 0.01M HC1-P AT F— )b (ol 8.6), % — I WK : 0.0 BP =Y —
KEALA Y 2 4 (pll11.4), B84 Cefalotin (CET,pKa=3.60£0.13),Cefazolin (CEZ,pKa=
2.1), Cefapii‘in (CEPR, pKa=#35.3), Cefotaxime (CTX,pKa=#y3.4), Cefmetazole (CMZ,
pKa=2.34) D& B-9 7 &% LRHEWE
[HRH LUEE]
(11 P78 BIBRY I BconT, BHBHEn 24 TFEMY 2 ofloms
Bk 20.60(4=22) . %L T Cys.Tau,Tyr 2BV IEET0.82E HELTL SN ) 2480
P38 (hsp, Cys, Glu, tyr) OB 2 ZBL 158 m L4 FHEVY 3L oz
RIS HEMBBLONI,

(1) LEo2f07 I /Bo, 2MH0HEOm 2HVTEHRLIEE

m, = 7.4 +530.4 Z,/V%3 r=0.955 (N=22)
2) 207 I/ B0l 2H0HE0m 2HOTHEL KBS
m, = 6.2 + 546.7 Z,/ V%3 r=0.950 (N=26)

(2] YRTF FENBRINTF KizonT, 2HOIRTF K Gly-Tyr, Ley-Tyr)
2BV BEOENBEHE m :MY2r OBOEECoLT, m=3.4 + 306.9 M1/
(r=0.94,8=26) & S L T 305 2O S D2 ED 1HE Om & HFHRVEY 3L 0t
BT O LI - 1,
1) LEN2HEOIRTF FO2HOBEOmM 2EDTEHEL LGS

m, = 7.6 + 570.5 Z,/ V%3 r=0.985 (N=28)
Q)2%@3&7%F@lﬂtzmo%éwmﬁﬁbrﬁﬁbt%é
m_ = 6.4 + 602.9 7/ v/3 r=0.968 (N=30)

LROPIJBMO SFR/DTEE (M/V) O 2 OFHESD » 1.096+0.067
(g./6.02x1023A3,0=22), YRTF KD M/ VDb 1.067£0.050 (N=28) &ix- 1
%% OEEE. oAb oM kEOAE s AT S YEE 28 26 Ditedo-tyrosine (I,
“Tyr,M/V=1.936) OL5BHLOMBSFATVRVILDLELLNS, E-T.2DL
SIHBEOREVLOEZEFERV TP IV BORTF FORTRENBIHEm ) RITRS



VN TFHRBOYSoh o bitENSTREEE L 6N 3,
(3] B-5 U &% LFRITEWE
%ﬁ@%#hﬁﬁ%%ﬁi%ﬁ@Rﬂ@ﬁiUﬁ?%ﬁﬁﬂT@ﬁ@i5EKvto

03 a) b)
Antibiotics RE + SD V(A ) m, m,
CET 4.09 X 0.14(N=4) 308.64 19.3 19.0
CEZ 4.37 £ 0.21(N=3) 326.58 18.1 18.6
CEPR 4.34 £+ 0.40(N=4) 329.21 18.2 18.5
CTX 4.38 £ 0.05(N=4) 344.01 18.1 18.2
CMZ 4.55 % 0.10 (N=5) 354.13 17.4 18.0

NS DED S R FFHEEV L OMBER2RD 2 RO L SIS 51,
Rp = -0.08 + 0.092 v¥/3,/7 r=0.939 (N=5)
pH (V=F 12/ BOp H)OFRMEZ LA LBEOBH2HETNE . 2oRic kT
ENTNORETOREME (p H — Ry#if) 2 k05 2 e hiTE 3,5

TG OFEYEORKa Lol =8.6L 15 RbEb 5, 2 NENOBHIEBADKIE(Z
=1)THH, -7, RERBROTH2 5, SIHEVEDS S L2 OBHEY m
=my o/ Rg=79.08/ Rptkw 6n 3.5 % 2 ofim @ 27U 12,

T B-F 0 R LBRINEVEBOEREBTHZ B-52 % LIEX., cystine ® valine
THREATWE b)) ThooBEER (1] 0 (1) $hi (2) okX» s
HESTREL E2 505, T (1) @ (1) Kb R icfim P 2FL ke, m D
&MY I EMIG SN,

7~ RHBHIEOH BT Sn 6 oimEom 2 2 SRV Y 3 ol 2 T
Fo

(1) B-5 2% LRFEMEOADHE

m, = 0.1 +867.6 Z,/v¥3 r=0.932 (N=5)
(2) cystine QDT — %) LvalinedF — %2 2 Nx 1128
m, = 7.6 + 508.6 Z,/ V3 r=0.999 (N=7)
(3) cystine(lflf L 2fHDF — %) tvalined)"f*—&Z)éfJﬂif:fz%‘:’f
m, = 7.4 + 499.8 Z/V%/3 r=0.994 (N=8)
[#5¢)
AR RITICHIY, HEBPER VL EWREBRETEE OB 1o
DEZEL TV,
[3iiR]

1) EemEERBREKEY Y RIY YL, £4HE,19864£125,pp.1-2.

2) T.Hirokawa,T.Gojo,Y.Kiso,J.Chromatogr., 369,59 (1986).

3) T.Hirokawa,T.Gojo,Y.Kiso,dJ.Chromatogr.,390,201(1987).

4) A.Bondi, J. Phys. Chem., 68, 441 (1964).

5) 0.Fujishita et al.,Chem.Pharm.Bull.,34, 1344 (1986).

6) 0.Fujishita et al.,Chem.Pharm.Bull., 34,5026 (1986).

7) Biochem.J.,84,157(1962), Ibid.,86,280(1963), Ibid., 86,284 (1963) .




2 32F vy yRNUVHRHEZEICIISHEBEOMRK (2)
(KBXIL) HE#E. KI# AEZ

1. BOMAEABTRADY VARV 2V AR THEORSEBRERBECBI22EBEOR
BOEDICBELEI2FY Y ANUVREEEBEOREEREREBIZIOWTIRELE, © ZOH#%R
BLrUABEMAoRRZMLIEAER. JVEHETIERE. AEXBER2EEHETES
Bkl o k. FEAHEAORECHAUAIERSRBIAETNVEBD> A2 Ko COBEE
LEEFNTH AN, ZOREBERZDLCHBITEZBHKL,. SHWDTIRIROY S
alb—yavdatgehotk, FHHETE. BAV-—VOoRHEHFHENEERBOY I 2L
—yaviDBOLNEBERYEDMBICHECELIREZRTLER, 2BIUVIRFIRDOS
BARBCOWTYIalb-YaryEBEREREEBRH LAKERIZOWTHE T 5,

2, RHEBHARNERELAEADOLIEER—TH2H. F—IWMOAAEHELL. TH

EAMEXEE, BEI2FYVANDOF—F21EBRDIALOIHELRFMIZ0. 26
IBTH3, AEF—YERAULTCREAEZREL. EF Yy YRANVTORBEHMELRHEO
FePItb YT ERP_REZTR->TREREEZEHLTWS,

FEHLAEY-F4 vy 7/EBRE (L) X5mMHECl1TC, A LTRL - 77-/ (pH
=3, 6)BIUe—-73/7h7usBM(pH=4, 4) 2EHL %, Y—FNVHEE(T)
dULUTR1IOmMAZTuyBEMELE HMLUTWEKSPADNS, €/ 7uuiig,. ¢
Y vBERLEORBEA TP HABLCMHEAL A, ZEEBREL/ TRENEBOTHIZEA
L, RMOPHMEABREEALEAWES THEOPHIZEB LA —-IcLE, FAL, T
EHICHPCZ2BENMULAEEDO., C2UYBETCRERBERICLIDFAEAENARETD
22O T0. 2%& Uk, ZEAKBEMFALCEOAAF Y2025 -0BLT
FPr2UBoBREBAEZMRFLALZ A, 1 0pmo l 2 TEEMNICREWEETS-~ (L
2. 5mMHC1),

3. -1 R2HAPRODPEBEOEANTSH 2, AEBEEMEAL THEMIIRFLELZ 5,
L/A. A/BBIUB/TRAEBRERBZBHEHANTENT TS AL (SHKH) cx T,

L/A, A/AB, AB/B, B/TREOBHEELITFERARGHE - 1IcRLALS ICKHE
LTI XRTH2H, L/ALA/ABDOYK., AB/B, B/TOHFHA—HKL,. -1
DEBROESIEBD TWEIENERNICEREILAE, COEBREEPLESY—-UYMADA,
B, 39 V%13 VQOBENEERBICB T2 EE

ERARDESHMBEBUTWAHELEITD 5. Separation process
Cta.n=1a/(1latls) - Cts L
Ctg.u=1ls/  (latls) +Ctg 1)

Cteq.u= (C'q.ala+Ctosls) / (1latle) L A

CITLlaBEUlREEZRBIEBIZYV -V ETS L

B, —FHEMOSEMEM (t...) 1k B
tres.a=1la/ (Eim,—~Euwms.n) 2)
tres.6=1ls/ (Enyma.n—E m.) 3)

CCTCEREYV—-VOBMAE. mZENBHETS 3
(Evm BRFEFREREKHEE) ., 2HRIFIRCBVWTR
tresam tres s LB2FHIERZORZVWOTHES
ZLwese,

M-1 2HOROSEBR

L 2 Y=F4y7V—-v. A, B:@gHY—~~
B: B&Y -, T:¥—3IFNV—v o
treo: STHERM I: EFAUERE &




En=(1la+1s) Etmi/ (leoma.n+ lgme.n) 4)
HEOAZHRAKBICHRET AP HME ~HEBHEEL. ZOPHMREY -~V DpHTHL, U
LOMALRXOERLZBERBREBEAY —VOBEZEO#HENEERBIc LN ER ez, M
%‘?ﬂﬁiﬁé‘f’*‘/@ﬁﬁﬂﬂlLﬁ?ﬁﬂ@?ﬂﬁﬂ%&‘i%ﬂﬁ%?ﬁé:&:’El‘_ﬁb'{hé}ﬁ?

b 5o

H-2R3MRBREOWTHESILEZ2BRBEEDOSI VY a7 0¥l S5a%FR L0 E,
SPADNS, E/7uuifiig, 27U 8T, E)NH1:
FER-11c2
V—va yOEREZ2RL A,

TmRLU

1-4ALEAREAMERSRICOVWTHIRILT 2,

%o

1:1&1:
3BRAROREBHEEE, F-2BRHMOERALY I 2
iJ:')5}3610‘&&')L2§253'$\0)B7263"3ﬁ}2§}$kbh1%

2

RUELHBHEIRS KL, SHOBBENBRY TSI LIBBTE -,

P

A
10BN

— P
> 1 min S ]
M M —
s 1
— — ] B-2 32F+YRANUVHBHERICLS
— — — M4 vya7z0sI L
—— ) (1-32F» 2 NHMOEHR: 16 1mm)
p— | ]
- — S: SPADNS, M: £/ Yoo,
— : ) P:¥JYVHE
— \m — SM, SMP. MPREAY —
— — ] Y—F+v78FE: 5mMHC]
— — ] PH=3. 6 (8-73=V)
— Y e — Y—F)E: 10mMITO Ui
— T = HBWH4 9. 2 uA
e . e i —
SMT [T S SMP e ==
E N —— —
SMP
-1 REBHEE (X102 /cmsec-') LSBEMN
S: SPADNS, M:E/70u0BKE,. P: 7Y Vg
S:M=1:1 M: P=1:1 S: M:P=1:1:1
REAE FEAE REHRE
R ERE il LR e EX L BRE
L /S 2. 69 2. 69 - - 2. 68 2. 69
L /M - - 2. 66 2. 69 - -
S /SM 2. 09 2. 17 - - 2. 15 2. 23
SM /M 2. 99 2. 99 - - 3. 02 3. 09
SM /SMP - - - - 1. 98 2. 01
S /M 2. 687 2. 69 - - 2. 66 2. 69
M /MP - - 2. 44 2. 468 2. 39 2. 40
SMP/MP - - - - 3. 43 3. 32
MP /P - - 2. 90 2. 97 2. 88 2. 91
M /P - - 2. 66 2. 69 - 2. 69
M /T 2. 68 2. 689 - - - -
P /T - - 2. 64 2. 69 2. 66 2. 69
F-2 SEBRM/ B (£#20nmol)
S: M=1:1 M: P=1:1 S:M:P=1:1:1
Vi ERE Hind ERE gl E$ L b
SM 7986 820 = - 878 911
MP - - 996 1017 14089 1297
SMP - - - - 725 720
LS

1) BOEAFEESRBY AT LBRER, PEHE. BNE. KEEZ(1986).
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1. HESREABRARDEOHHBERVEERBEYIaV— 923V 7 7% HR
L. ZLORBIEZOWTZ2DEZ LI WTRFALTEE, Z2OEE. EHBREIBERS
A0 BBEXRHFOFRAICY I 2 L—yYa yOFREMHERSEATE2ENELNIZAES T
b\ao

L LMo, ARV BELZOEBXRY—2BACER. —EHOEHBEEH (Ficp
H) OATL20BXTRTHII2FROTLE2FTH2, ZCORLZBAE. BMEOEBETCIREMEN
N—HEBEULIrEATERWAD, ERRE2XHBZ. RMZ2BALTEIH TALEND 2,
NOp HEHZBRUTHOWIHBRTCEL2EENHUMAETCEAE., YIal—yayo58%ss
BHIcHMATIELAMEEL RS 5,

BOEFRABREXEY VRV 2T0B0WT. RXOEFBOBEINHERELEHICIOWTH
ELAN, RBRVELL2EDEBER2ALCIPIEENEL RN ZOADIERMERLDT
K. RFOEATHEX S22, FABHETCHRCOMEUBTA2EDICERLASBEYRLT
AP HBREZABRAKDEBOREIC>WIHRET 3,

2., FAREBLII2BDVELDBOWMESHEM-1icRkLE, ZEXEINE ETSEAE
BORSZEH R, ERBEXGFE2EET220R. EEBHEAOY -F 4 vV EER
EANBX Z2DENS 2, LI LEEBEENOBLSGE2XTBLTIWEAOTCTIREBMXL»2 %
FTh<. BRBO—BERSZLi2LBRDPAR W, FCTAWMRTER. V—-F 1 7EHR
BRICIIRCLBHEEAF A 2E%»roNaClREBRE#RAL (-1, L) T84 DH
. RNBEHBLYV - T4V /ERBHEZERT2HEBN (T 1 -T2) oOSBBEEHRER Y
TREDZBMTEZSFAEERELE, COB. A% —14F 2 (PoFaH0BSNa)
PHBHEICEHP>THEBL, RELTB LBEL-EHERGR2HATLEZOLZDT. &
HPEBBOYV—TFT A7 BEITLIED®OLKDELERLTI2EDHEL (~5 1l /mi

n)., ARRL»5DOI Iy —A4F 2 RN ICHETE2, COBEREIZHLWY —F 4
V/BERDRCEUPSHEHET, COEADRERELBLINILBROAEZ2AROY —F 4«
VU/BREBIZABICR S, BRHORHICRENABEOREBEZ2—-EOAEHLTW 3,

BRBEXBOTo A EH-1IkRLE, HFEVIIDI1-J2MicLERBENERZ
hTwd, J1-J20MBIE30cm (HE1mMOPTFEFa—7), J1eHHEM
15cm (AFEOC. 5mn) THb, t1IRLIBEBEFEALESOHESRTLEEZ ST,
CORFATERBR2L2ICUDEXT 1 -JT2MicELEE (L 2), V2ZBULV3Z2hlT
THERHEZ2OBBEBME (RMAAME) fEIcET. BEA2FHLEEE, HET (t3) .,
TR VIEZHELEROOWICBD., t4RL2BTOOWMMPETLALIAERLTW 3,
BRBOXBLARLICRS - 1022895, LZBS5MOBETCRI—IFIBOXTHIZ
FERLTWERW,

- J1 52 —_—
t1 |7 T l's [ u Ll L L
B-1 pHERUSERRABRER — | I [ ] —
ER3RRBEXLBOT oA T l
— —
Vi:Y—F4 Y /RER (LW WA t2 |1 T | s Ju L2 L L
ARN7, VZ2: LBEHEBAXANT ——q S
V3: y—IFNBHHEALT, l I r l
J1-J2: Y—F 4y 7EREBERF2—-7 M i— !
S t®M. L1, L2:1Y—51yrBRH B3 T (s [ e L2 Lt
L:10mMNac]l — 1 [ —
T: $—SFLEREB(LOmMHITOVE) _
PGD: ‘Eﬁzﬁj!’ﬂ?ﬁtﬂiﬁ t4 T T | s ‘ L2 L2 : L L
— | [ [ —
V3 PGD \al V2



%ﬁ*#ebrmﬁﬁﬂﬁmﬁlp—lBﬁ%\U—?4y7§%ﬁ®E&RMﬁxanl
RRYTINT50Y9»—KRy7PUD-0O08EMAL %,

4v9:71n79Amv:—y—tﬁﬁ?a&#v47n:yE;—a-(SORD M
223)IEWMIRH. B —VERVERERCAETR 2,
3.$§E?ﬁ$>7t&%#ﬁbﬁtaﬂﬂv—?4yy%%ﬁ%&—s%»ﬁtﬁé?%
RiZBIIohzn, TOBRRMOMPRENERMLEWC LE2RB T2 - DA—DOBHEBET W
COPDEBBHEORZIRANTY —VREBHOBRE AR L -, ZTOERMREL M
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@ E.J.Field, E.A.Caspary : Lancet 1970, 2, 1337-1341 ;.:
@ HIAE H.Fuiii et al : Electrophoresis 1986, 7, 181-194 3 o o
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1) N.Kuramoto, T.Kitac, J.Chem.Soc, Perkin II, 1569 (1980)
2) N.Kuramoto, T.Kitao, J.Soc.Dyers Colour., 98, 334 (1982)
3 WAME. BOEFEBMAADS VAYS A, BEE p. 21 (1986 )
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Table 1 Analytical results
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Fig.2 Isotachopherogram of seawater
sample treated by the proposed

method. a: Na+; b: K+

of potassium ion in seawater samples

+

K
Sampling site Depth Temp. pH Salinity Added Found Error

(m}) (°C) (%) (mg/1) (mg/1) (%)

Port of Amagasaki 0 16.5 8.52 9.0 —_— 119 —
Port of Amagasaki 4.8 11.2 7.96 28.0 —_— 345 —
Mouth of Muko river 0 14.6 7.91 21.1 — 267 —_
Mouth of Muko river 3.7 10.5 7.90 24.5 —_ 364 —_—
Nishinomiya harbor 0 13.4 8.14 17.7 _— 272 _
Nishinomiya harbor 2.5 10.9 7.86 27.9 —_ 362 —_—
Pond of KUMM 0 12.6 8.53 24,6 —_ 372 _
Pond of KUMM 5.5 11.0 8.15 28.1 _— 391 _—
Rokko island 0 12.5 8.37 27.2 —_— 369 _—
Rokko island?® 0 —_ 195 —_
Rokko island® 0 200 432 +19
Rokko island 5.5 10.5 8.23 29.6 —_— 364 —_—
Rokko island? 5.5 —_ 204 —_
Rokko island? 5.5 200 449 +22

Sampling date:April 6, 1987;KUMM:Kobe University of Mercantile

Marine;a:2 times diluted
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Fig. 1 Color Mechanism of Anthocyanins

Table 1

Isotachoelectrophoretic conditions for

analysis of anthocyaninde

Leading electrolyte
¥

Cation 34

Concentration 0.01 N

Counter ion c1”
Terminal electrolyte

Cation Tris

Concentration 0.01 N
Electric current (pA) 100

Additive 0.5% Triton X-100

Capillary tube 0.5 mm ¢, 20 cm

Controlled temperature (°C) 20
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14 ;ﬂfgﬁi FRE LR E - & 5 I IBEL R BT TA 5 >
i
(AWK 1Z4E) °%F B, =# R
(Bl 4 ERE waly) Ex b FREF B4
LRl RERRE 2 E 0BT ~ JBhi= 0 CoppBl okFRE S S oGS LB Y, Lo
TGS A, $HETE (449 284 nwmole/ml 2 5272 4s/nf 8 o MK 0 22 JELL
(BEAR/ BEo gIfE 0.06)° 26 0T M7 2 ) Bhbrn & VBT IEREH L BENT
03, 1t U BERING S RPN, s Lty BETKRAEL, FREBER TN
INEEATHY ToBEFFMN, CRERFRoFELEZRUTZ Lo THELER
W3, TAG IR, LT RTNINBL T2 =7 KD ABK I, X FERLL
T B newdlansmitley o THNR S BaBB L L TAERIIAZEN. FRAETBEAS
TINAS VBROGEFACEBIRR i L TR A 12EA T F 2 XL BFM AR JE n B3Iz, 2
COBENER (ko 72 E =g RN SEm L AL ER 340 3) FRI N3
LETTHY M7 > 270 Y BB MEr RGP a it MBHEEYIEE -
BIIBEAITNG I EE 0 FE VERMNED - AENEEIAHCHE, SEHE L
FABPRZRT TKE - Ly BEETI ) BB EEPN T3 2 2Lh L, TNES>
not BIEE M TE R EMEL. ANBEO T HRABERRAT 0 TN L2 2HEED
RBEIT B F, ,

(MR 8 5352)

Mo EHuASERE AR NRE 2 8ME 0 § AR AL — PRI FE, Fo v
Bhnko 8, TMREEEE, NEHTDRE (FFMRIESS2D), M8, (AL, KEE:E
KR, Ak he — 0 E AR K BRINE, 2R £ORPIORERRAE - 2T
T RS (L LEM) LE,

Bk BZ, S LP-IA (P62 Btenlin] Weeclor 1) BA2IA L, DBBI1E 20T 127544
INEF 7D H0B (L am X 4 e+ OSnm XISt ) FCATA - 12, BRN. AVRIOTE
200uA, BT /004A 5&6/’//2{, L, Law(/‘n;[ Ion 2L T 0-005M MES(ame—
diel 5 0T pH G 051228% ). Tevyminal Lon 2L T 0071 M B-Alanine ( PuloH)z
o &) Iv/'/ 10.8 Z21& Criethanolam/ne 1=K /?/7" /0.0 12 285 ) iff}ﬁ, Feb i g4p -
IRk, BB, REGEM /04 AN LE Charl s/reed/of 4Omm/min. THT
Bo by &, Leadingi#hI3, 0-087 (k) 2 HINC E2D.

(BEEVER) |

RPNl 200 WA ORIV MR SBL BLB/Oky 0BESNT b, 1074412 /00ufh
i n P v dad Ky BT, BFLELT Tky =h3tREIT, FAt 2 (02 = B
13 heor, BERAENC), BB, Bty ) BE BYEo AToR4FIKTAT
B9 3 71 Leading Lon PMES 0 BE LEY = ZABE En. WER Py 1o &7
isotachopherogram FAT> 1 1oy REP AERDY =~ PV 05 )R, JNLFI >
PHAELLED (B oBZbptir &3 —>Easkfi & BI2), EFMLEBT
Bk LEPosHEIFFRN R Lon TS F, FAERL Y UHBLIALY
prealbumin , albumin F . AL TIE Teym))m/ Ion n p-Alanine &9 £16un P U1R
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THERD 1. &> 1. 2 0R 0 —BoEMiI /Bt i (BN EWEonk
RE - 223380t n0 T H3,

Fig. L A Typrcal Isotachophe rogram o
Ce‘febygs’yh\a,l Fluld

05—

Leadin volyte: 0-005M MES—Amedio
eading Electvolyte (l;}ﬁ o Amediol

Terina.] F‘ecfnlyte: 0.0/l M P'A'ane-Tn‘eﬁmnol-

—aminé

Potential unit value
'é—_

(pH 10.0)

Sa.m!ole : /0 4/./ of Cemﬁma‘fﬂaal F/lua{
—J Current ; /00 A Chart ﬁweJ..

%O nm/min,
The arrowed zohe 607re$fonﬂl5 to (- }Iul‘mme,

o0

Time

Lito ptikic L T T F0 R 0BEARBF 0 TLH R SEAERE (kY 23
Hﬂiﬁw&t BY, ThbSME 7t RSB hr TohoABEEINLS £ >
BRI 20uma/mla s /008415 it 2 EMROR 0 BESREF L, B0 RE
ot BB A oBAB Y T 7 ke pereors oGl o & TR
%zﬁw » st 7k, f%nﬁme/ﬁﬁ/f”&/ FoTHEt LR ELT, ¥B 70
NRE ORI MM IR o 1A - 7, KERAY I § 3 RE (pleocyTosis) X
TIA //g/zm_tﬁzj‘ﬁy 20 Tv3mE ,L/fff’}'_m/)) bR INE, R
PEE wip FREAEE 2o TREY B oG 53155 K EE S wHIRS
I.‘EE'%E AT Hh-1¢t, BEAEH Newom S /7ec:f/c Enolase a8 JE (Enz me Immuno fssay
RCRR) 0 LFFRINES 1 ak 5 KM CBERINES ///a/imﬁﬂf LI —2K LT
WhA 7 Ee WELD, BRTN IS 2R 10 XPH T #HEERA TR IN Lt
THIP TEENLFR ABES ST ERAERS 5 2BK - & - 1 TR AL, BLAIZ
FT3ReboRXBE I EF AT 328 TECSta R SAE,

B AL

1) Gjessing, [ R. et alt FEur. Neurl 12, 33 (177%)
2) “cGale, E-HF et al @ J, /Veuroc‘em, .2?, 27! (/777)
8 Flum, E2 Exp. Biol. Med. 4, 3% ((777)
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15 - DL-Propargylglycine ## &5 L # v} © & B B 88 &b © Cystathionine {
N—acetylcystathionine o F B ) V
BaAENXKE (F
O#NMWBBF. BHEF, RERBYH

Cystathionine R ff B E DO K f € [ Cystathionine ¢ t 3 (€ N—acetylcystathionine 3
EEREPFEBEINTVDI LEHRBEEINTVWADS . XRHA T Cystathionine r-lyase © B & #
B T % 5 DL-Propargylglycine % > BB KK £ T 22 L KL h KA K Cystathionine
REL %L LNBTE L LOS0CAHR DRk 2O 52 ODF FIC & Cystathionine K {f N—acety
leystathionine A # AN TH b, INLOBHRBEFLELTTVBRAKBICIIEEZ
NTrnkhk. T TRAEIHMEREZFELERT LA LEOWEOEEREL DwTHREA L,
DL-Propargylglycine # # 5 LA Y+ O ZHBER IR FTOE BT & D ko
3 I

DL-Propargylglycine ( 10mg/2008 )k Y MBI K E L. BRERE D ON AR ICE B
LEX»PICEEBRETAHL. BREDO2 % SSABRTCAevzi—b L., HLAHLAE., 0
Supernatant % Diaion SKI ( H—form )P H54 T i . K E# 2N-NHa T BHEH L ko T OB H
BErBREEB L. BEY " CSRBROKKEHEL, HBREALATLXB LIS LA. RO
mE AT EZDR
Cystathionine @ 4 # & # (X% T B M & L T 001MHCL & 2-T3/-2—AFA7a o5 4—r (PHSY ,
b # AYe=—aTra-AE S i) , MRBERBER 00IM 7~73) BB & Ba ( 0H), ( PH109 )% H .,
N—acetylcystathionine o 4 I &, % T EM W & L T 0.01MHC1 . B—alanine ( pH3l ),
e KREH® E LT 00IM caproic acid B HWw b N ko
B st ’

Cystathionine D F B WX 2w T, T CHE LT ¥ £, Figl T ik Authentic N-—ace-
tyl—Cystathionine (A ), [E®H # F & © Sample( B )} ( B )|{T NAC—cystathionine , ASPF ,
GSH, Glu # MA A D DPOBLAXKBETL Tw 3,

E®B % 50 (B)D F B IKE NAC—cystathionine g i th E N &Z 7> DO % « % %# . NAC—cystath-

ionine t ASP, @Glu, CGSHE J C O BEHRTIK AT LT LBERIN L.

Fig2 WHE®E 5> OB K (A) , DL—Propargylglycine ¢ 5 LA ORBBE(B), RV
B | FAC-cystathionine # fn £ R OB A ¥k B © ~4—>~ % ;R L Twn %,NAC—cystathionine
HABEETHIEE VP T BM AN % H Dk #DL-Propargylglycine # # 5 L & 5V © K
THBRHMT A2 LBTETD Do '
Figd8 T (& NAC—cystathionine OB BH B2 T LTV A2 BN TORBHRAEIICCEREL T L
7z o Tablel (C W BB &7 % Cystathionine ¢ NAC—cystatnionined E & % 7 3 /B £
Bt HMBREEFEL R CERLABERETR LTS . TO0BREHL 2D L {(—-%LT
EH, COFETCtTHERBHERBAZEERLTW 5,

M . ¥ % DL-Propargylglycine %2 { 5 LA % O BE EME MR KR+ © Cystathionine ;. NAC—
cystatnionine O E B2 T 22T AHOT, TOHKERIALTHET %,
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6P G &% 5 7R Iz I D &5 33K 8 N vk @) X oo #&F 7
C 2 ) XX E O F X T B DO o P

BEAY¥  H . {LF Otk =W -FE FE{

FTdPGAYH AT 0TI b
HMELABEEREREKBHE(ITP) ItBWT. PGIESOMPEIAPGITET S Y —
VE(t)., BEXUCZCOYV - RkREEhZWEOUVERE (A) %, PGfikHLTT
gy hThiF TdPGAYy¥aTzus 56 2852 HMEks, 78 '
ITPTHYUNIEBEOISIKRBHEVERLARSI20W T 286, SHAROMEE
BERETHIFYYVY—THRI4APVEERT7TI/VBEFEORGW R AR—-Y - LTHWN
BhTw3, AWBAR—H—DBER LT, §2RBREZFhIYINIEORICES
TUVESRIHHMBARIcCETOMEHERLBRRNY -~ REELTUE 5. #oT. &K
27U R ITADEIRCYF Y a v I A ALATERRBA2T20RFTHETHND. UV
BNRNY—VOHBTENRBYEORER2TIOREEOHBE N ERLEL T 5, FdPG
AV ¥a7zulSalREWTR., UVESRECHWEEROEAXRDYEELRBR Y
B3PGHiADRBVHEEZIOT, RHMBIUCARN—Y—0#HBEMPAER->TH, PGEIHE
FLREAEMHBFEE L LTHEREN I WEIDHHELBNKATRT S 3,
TREMEBEOY YN ITHEOFIN
1. R I7ABORAHR
% % 4B (Photobacterium leiognathi SC-1002 ) #BGP YR L, Hikic
IBRAPRBRTLEODPOEERBOFGKEREBAL A, HipEMEE 0.1 N VEBEH
WTHEBL, FHRUBHR/ICTLELI2,000xen L £H. MBHHEL L X,
2, gWEH
EHUERNZEZETRARIINEE IP-2A, EASHERMAES UVD-10A

TVAhAIT A 1.0mmx 40nm VAT AL 0.5mmX 300mm
Leading buffer 5mM HCY! pH 9.2 with 2-AMP containing 0.2% HPNC
Terminating buffer 50 nmM Arginine

AN —H— Feyv-7v4834y (pH 3.5~10.0), F°UnN"977-74_96

LET7VRTAPEIOFEHRRLTLI: 1 1CEBLED
DRAR—Y—BEBFL T 3,
3. F—un#H
B#/7u<v bty C-R2A, C-R3A
NEC PC9801, CONTEC AD12-16S
PG, UVERHUHBH»PEBALEESRCMTEARFDIRERLIPGRET O Y S A
[IPDPGlikk&E&ND PAdPGAVYH a7 zuZShi 2ifnk,
TR
AR—H—REH6 g licx L, ERLEAEBHMHEBEORS L 21, 221, 31
ARBMLELLULIHMALAITPOSWMBR #Fig.la,lb,lcd T4y ¥ 27202 F A48 I27R
LZE, REBOEMICE IR WEHBBAFRN~AUVESHHELEDTWAEZ EXBEBTS 3,
CORBEA2 [IPDPGl RRIENDUELIAPGAYY¥aTJzul Il EnwEbD%
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Fig.2lzm" %, a, b, ciZhFh Fig.la,1b, el B LR BAZHMMX B EDBOTH
3, B - JRHHBOPGHEHO-FOHBAKLA>TEN., PGlilct3B8Y—20RE
KA HET H 5,

HiBMHEELE2 v LICEEL, AR—Y—BEHKA3 xl, 6ul, 1210%
B2AWEBOTAdPGAY Y27 20% 54y %Fig. 307”3, a, b, ¢, ehTh
AR—HY—BREAEBEEMULEADOTHS2H, BE—-RRHBOPGHEHO—~FEOHEEIZA >
TEDN, ZROHERARCFEHALVLAAR-Y—D0BPEHICHDLLYT, PGICEZIZL—
JORBHITETH 5,

F4 V5272075 L) TRE2PEDHEWPGHOEBIIY Yy —T -85
28, AR—-Y—-FH%E20dPGAYVyYa7zur56) THKTZE . COBERER W
PGEOHEBMICIEAR—Y =" H” ThHh, BUE - IX4EVLEADHBOTH I LI035,

Fig. 1 T4vyv5%ar7 0y 3551 Fig. 2 TdPGAY¥ arzurI4y
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17 HEREEEBS AR K IBEREETES I
DEAEAOHREESEERSHNA

RULERHER &2 R £ —
F B

HEE. LE2HE 0R2UFBRFEDO—- L LT, HEHFUAROEEHNBAINEL SN -TETED, BE. v—F viLdh
TO3RIRBOPLPBERBELA S, TOBRBESHTETH 2, HFLBEHEBCST 2BERHEBREBE2OMARERZCENRS L
Thd, 0P TH, BREBENFETHI2EMBAMR (LITERG) PHEFHKBLE (LITVEP) 0EKRGCHRBEHIZEL, T0HRE
bEETEH 5, ‘ -

ZDEHNHMALOTERE T F VICERR S €7 Toluene diisocyanate (LI FTTDD 2HWVWT, ErEy PORBARKEL TRET S L
KD, BRLTUVNMX-REROVFZHIRERILEIZCLERVHL, ZHETLAVANBESIKBE L TEREL, SEIZ. 20=
FAT, BA%, PROREPANSHECHES Nckd, AEASEBRADECIIREOBARS ORI L He T, ERGEL
UVEPOR A £ EBHICER L. REOBBOEBICO O TRELABREHES 5, ' ’ ‘

RBRHHERUAE
REEY

i3, Hartley RiEEE v = 5 & (300-600g) % 1 BHA4NFEHA LI, ChooEHMR., FER2E 27T, BEOT10¥ L L UHER
WRHHcEREEIN-BYET, ENETL. FTHEFLREETHR, ERICHEL .

ZE B

HRBEET= VRO DAV BT, 2.4 TDIE 2.6 TDI(F L) 0RAHK 4 : 105D T, BBtz 70 (FIEREEERD
T, TOMWEEB S, EERMNERICRAH LI . HBBIIFRFLOALEERICERE L1,

WHBEETEILE Y POER

BHEANERBOLRLI0YTDIBARKERL., E60RBRKS s F>1 B 1 E#EKETBME Ve PiCRA L, BER. 3EH
DL ve—rvEERE, B2EECLIKRHLEEUEROE LR LI bDERBRICH L 1,

HMEXSEB S ABE

AEASEER KB HG, BRIP - 2AZEALAF LA, BEKEG, 88 (1982)0Y -7 7#@L) £ 5mM HCI-10mM
ammcdio—~0. 1% HPMC. pH8.95 & L. #— I+ Vilk(T) &L T, 10mM, AGA-10mM ammcdicl DiE&# &, Ba (OH). TpH
11. 0 T T L 72,

AN —BiICid, valine glycine. tricine, aspartic acid, lcucine, glutamic acid, # —alanine %% 10mg/10m1® 0. 4 ml. pH 3.5 ~
9.5 @amyholine 50 £ {2 EM L. BEAKTIml &L, AR—H-FH0 2 IREAMIOLLEZMATRAEL. 1 245D L7

BEE, RYDI129MH% 150 £A, ST LATIENMIT 7o /07— i3, 13~BAHOBEAZEE 280 nm TO UV RNZEEH
L. #kBhv5 — v & LTUVRIRE RS L 1,

ERGHE LU VEP ML}

ERGIEBHERER., v7rta v st LyXHBEBEA V. RBEARE, ZAHBRABEACEEL. FRBBIANBBELEL L.
VEPEBRAEE® 3. 3 VEBZAVER LIRS AL SCHBARER L, BHALMNER, HELI AL/ ~D%F 15mm 2EAL
L. REBER., 747 <DHH 3mme Li, _

Jedlgd . ERIMERE (BFABR. MEM- 3202) £V, SRBOMHHIONCZEBLIc+ €/ Y5V T LOTo70 E7. Kl
WRED, 20V 2 — A TIOHHERSOE ORI icHT 2RIGELERMEA L, BERE 0.01 HEXTF0.003 BTEHE L. (Fig.D) o
ERG&H LU VEP DEHAI

BHRESORBL S CH#MKa @ b WOFBMECRLETIT>1, THHELE, ERCOKEDRBEEI. B Sba ROEAT T, b BOIRIE
B, a HOAAD LD HOTERETL LTELIHH LA, RIK, VEPTH, BHOBKE (P 1 H) OEA»SRIOBRER (N 1#)
OHAETORIEEP 1 -N 1RIEE LTHN L, BHZ, WThORHNEMAL OB OEOEARES T TOBME L,
RERE

ERGEGR & MR OBKE, HEAS Ko h I F (I FY VP [ BRYE) AR THBLARE, BIMABREN » 7 (2-7,
RC- 1 model 621) AT, MEKLLHRL. EEUEBCBEL K,

REERPHNRE

REGZ, BFRzFVRABHEIUTDIRHHTEEUEBEZZERLLELE Yy MEBKODOTIT 51, THbb, -7 VERT T,
EGRREML L. 6 $Glutaraldehyde i iK Bk, 5 B Formaldehyde B hicBEE - RE L. D%, /v5 7 4 Y EARETFV, 3 -4
4 @Y) L. Hematoxylin-Eosin %% M LR L /<o
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18 HEXEEBRABECLSZL FILFEORKF

FRAFEFBEEFEE wHExX. MFBF

MEXLHERIKAKRBE (1 Vvy2) @. AHOWABBARLLELES . pOoOERH T I M

TETH2HO0HMAEAER-TH. BEZFONFCHZORHFHEABEREI VL EX 3,

SE. B k. B IP-3AT. JEHORBAF» Y Y - LM RNET-THL,
(F#&)

1. B XSEBRABER (1P-30) BY-F+v/s/788 (L) . -3+ 8B (T)
~nbEvsE8EB (H) o3BBET. T-H HRT T-LMCEEL. 2ol UV &REE

(

280nm) RUVBRIEBRME (PcD ) TBHL. S OB OHAE S (PGF DIFF) & & d &
3Rvova-—F¥-TERBLE,

2. Y=-F 4+ v 7B, SmM Hcl- 10mM Ammediol- 0.1% HPMC 4000 (¥ 2" =) \ ¥ — ¥ F V&

. 10 mM B- Aminocaproic acid -10 mM Ammediol% Ba (OH) @ PH 10.8 wH@HEEL AL D
DEHUVL. AR—F—BFRCE. BEABO 0.2 1 73 /8 pi 3.5~9.5 © Ampholine
(LKB ) & 2% tR B S>emMardb0tB0 L,

3. BHAF*F V5 Y —RQKRO JEHEDOTHEBELA, BRE 0.2 mm Dt 2 —-XF¥Y sty
39— (XFTr¢ 0.2nm)) «~ W 0.3 nmm RCGCHKE 0.5 mm © FEPEF»E35 Y — (I
Fre¢ 0.3mm) BT ¢ 0.5mm])

(RERUER)

(1)
.
@ .

3.

@.

(2)

.

2.

¢ 0.5mm® FEPE* + ¥ 5 Y —i &35 , :

T-LE . EEQSQMIW#A~RR75#A®EQHTN Nﬂmﬂﬁbf
MHFELARY—BREE 1:3 EH8BLD Lﬂéb\%oluléﬁkbrﬁﬁ%hv
L. 20UV — vz, Alb B, mwr\w\rslomuz—a%mmr,_ony
-V, @R IP-UBCoRFTRROBE LB~ BLTW3,

f#%E8 &Uéﬁ@(4t)?228§?ﬁ#b Eﬁ%hﬁﬁ%hoftgb ZH
7 TH. BBRATCRE 14 HEoobok. BUOFBEOBORKF NS - v LBEL
Ny —vhkiRLE,

M4 -80Cc R BABEBALLDOE>PVWTAHS L. BRAK IHBEATCTRFERIOFD
BHEAY—VvEBRULNY—VERLEN. BARZRBICCABRTCRELABACHR
2~3 BTNy —VvOEAENEH R L,

¢ 0.2mmOE 2 — X F YU A dk €3I Y~k dPH

THM T QCEEBF 52T BUO 1~2 S 20014 « R& 15048 OREBARCKBL
&u\T¢HT\N#A4%@\36KWﬂAoﬁamrw~wﬁﬂﬁﬁbko

Ml EAR-—$—BREABARTEIOREERL. 1: 1, 2, 3,4, 5, 6 0ORATHE
AL. % lul #EALARECA, 1:3 OHANBETS » k.

COBORE NS — v, 6 0.5mmT MBEAR—Y—BREE 1:3 THILICHE
L. 12l BALABDOERUL Y —vARLTED. ¢ 0.5mErTHIEORE
FEORWMRAETLERELTL S,
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(3)
.

@.

@,

©.

2.

3.

MFEAR—YV-—BREEZBARTBEIIREFERL. 1:3 0oFETCESLEb ODE 1~
8 vl EALALE LA HEABLLHDUEBTREAXE(CRY . rov—-—2RmEkx-
e, EARELTHR. 1~3 w1l KBREEFX L,
MFEAR—F—BFHROFRBHEE. S10F. 20 . 0F2 L doic>0vTHBELELE
CAHALARBRERLAEDOE 4l BALALDOLE 20 BFRLEDOE 201 EALRE
E.1BEBFRLAEADBOE 1lul EALEL D ORBELU Y —vERLE,

¢ 0.2mmT . ZERPBRHUBF2ZVPI. ABROERRBR. BB EFTHCHTOLELRSD -
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. Zone elactrophoretic separation of dansy! amino gdds: A

= unknown impurity, B = eJabeled lysine, G = dilabaled lysine, D =

asparagine, € = isoleucine, F = mathioning, G = serine, H = a[amne.

1 = glycine, Jand K = unknown tmpurities, L = ditabeled cystine, M

= glutamic acld, N = aspartic acid, O = cysteic acid. Th.e concen-

tration of each derivative Is approximately § X 16~ M, dissolved in
operating butfer.

T2 S0 20 %
Q;VS Capacity factor
. N L L
5 10 15 20
Qq& -(]) Time, min
C by the

tota! range of efution: (1) methanol, {2) phenadl, (3) p-cresol, (4) 2,6-
xylenol, {5} p-ethyiphenol, (6} Sudan I1I; total tube length, 650 mm;
tube length from the injection end to the detector cell, 500 mm; total
applied voage, ca. 20 kV; current, 33 uA; detection wavelength, 220
nm. Other conditions are the same as in Figure 1.
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Zone electrophoretic separation of a 16-component sample. 1 = Chioride; 2 = sulphate:
3 .= chloratc; 4 = malonate: S = chromate: 6 = pyrazole-3,5-dicarboxylate; 7 = adipatg; 8 =
acctate: 9 = propionate: 10 = fi<chloropropionate; 11 = unidentified; 12 = benzoate; 13 = naph-
thal 2. Iphate: 14 = 15 = { 16 = benzyl-pL-aspartate. Sample load:
12.5-10-* mole for each constituent. ES — EZ = difference in electrical field strength between the
carricr electrolyte and the sample zone. 7 (min) = time of analysis.

€ ¥
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Scparation of pyridinium saits. Pyrex glass capillary: 85 gm L.D. x 105 cm, of which 90 cm was
used as column. Solvent: 0.05 M Na,HPO,. Constantcurrent mode: 80 pA (ca. 14.2 kV). Each solute
shows 1.5 - 10%-2 - 10* theoretical plates. Solutes: [ = N-methyl-4-methyl-; 2 = N-methyl-3-methyl- or
N-methyl-2-methyl-; 3 = N-methyl-2,4-dimethyl- or N-methy!-2,3-dimethyl-pyridinium salt; 4 = N-mcth-
yl-2-aminopyrimidinium salt; S = N-benzyl-; 6 = N-benzyl4<yano-; 7 = N-2,4-dinitrophenylpyridinium
salt; 8 = unknown; 9 = 1,23-trimethyl-3,5-bis(ethoxycarboxyl)pyridinium salt; 10 = pyridine.
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Scparation of aromatic compounds by using
electroosmotic flow in liquid chromatography

Column : 0.4 mm i.d. and 9.1cm in length, packed
with 3 um ODS (Develosil), Efluent : 100% metha-
nol, Detector : UV 254 nm, sens 16, Applied vol-
tage : 12.4kV, Current : 2pA, Solute: (1) Methyl
benzoate, (2) Anthracene and (3) Pyrene (&' 1.2, - l*' .

N 2600) 2 min \g\i\_ﬂ\g_‘)_\t@
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Yokogawa Electiric Corporation
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23  Separation and Detection of < 50 kilobase DNA by Capillary Electrophoresis
Robert Brownlee and Thomas Kasper

Address until Nov, 25, 1987

Microphoretic Systems, Inc. RGB Investment Corp.
750 Pastoria Ave. 485 C. Middlefield Rd.
Sunnyvale, CA 94000 Mountain View, CA 94043

(415) 961-0105
Abstract:

‘ Since the first paper by Jorgensen, et al (1) in 1981, interest in electropharesis. in open
fused silica capillary tubing has increased. Tuday over 30 scientists are exploring and extending
the application of this powerful new separation method. Tlowever, most of these scientists have
heen trained as analytical chemists and the sample types explored by capillary electrophoresis
(CBE) have generally been small molecules, the usual subject of analytical chesnists, The
potential application and commercial market potential for CE is in modern biochemistry and
molecular biology. In these ficlds, various gel electrophoresis techniques are the main analytical
tool, with proteins and DNA/RNA being the principal samples of interest, With the notable
exception of some protcin work (2) and impressive data for small‘oligonucleotides ( 3), the use of
CE for biological samples has been scarce. No results have been published to date for large or
restricted double stranded DNA .

We have been cxploring the separation and detection of viral DNA by electrophoresis
in unnodified 50 to 73 micron 1D fused silica capillary tubing 50 cm in length. Using self made
capillary and optical component holders to measure "on column”, the detection methods used
were: UV absorption with a modiffed Kratos 757 Spectrophotometer and a pulsed Xenon flash
fluoreseence with u modified Hewlett-Packard 1046A detector. From the standpoint of limits of
detection and elimination of artifacts, the fluorescence detection was superior to the UV
absarption, Using step changes of fluorcscein concentration, the fluorescence detector achieved

3 x 10-7 molar sensitivity at signal/ noise = 3.

Using the fluorescence detector and step change sample solutions, two different fluorescent
"nuclear stains” were used, EtBr and Hoechst 33258, which are well known in gel electrophoresis
and are specific for DNA . Bath stain the DNA and can be simply added to the running buffer
solution. With EtBr, ( ex 250 nm, em 585 nm) 30 ug/m! labeled Herring sperm DNA could be
detecicd, withsignal/ nolse= 3, and with Hoechst 33258, (ex 232 nin, em 438 nm), the same
sensitivity was obtained.

CE separations have been successful (? ) for a number of viral and phage vectors used in
molecular hiology: lambda, M13, pBR322, pUCIS8, pUCI9, and §V40. These range in size from
2,600 to 48,000 base pairs in length, In addition restriction enzyme frugments of phage Lambda
have also been analyzed by CE , using several buffers derived from the standard gel
cleetrophoresis buffer TBE. We qualify our successful claim with a question mark because the
interpretation of the electropherograms is often unclear. We are sure that 1) all the sample is
electrophoresed and detected, 2) only DNA is detected, and 3) that there are more peaks than

expected,
(1) Jorgenson, J. and Lukacs, K. D. Anal, Chem, 1981, 53 , 1298-1302

(2) Lauer, H. and McManigill, D. Anal, Chem, 1986, 58, 166-170
(3) Cohen, A. S. et al. Anal, Chem, 1987, 59, 1021-1027
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—~CFPEY—HNEBRAOBEFARIVRETIBRAE BN Edriving forcel UTHREBHREHHA
TH3HETH3H. COBRABEEVRETEIRDABIA 2 BRA0LBBEIMNERWE >N, &
VHSLBEEBONZLARCEN RSB IME TN 3, COHEWRXIITIMER Hikkersd (1D & »
THhdoh,. TORBRAOAFA HYEOABIREATh. PEHARELUTOESUH P RELER
ThB3L58R->TERY. ChEITOLZA3F+ Y7 —-BdoWdABBREEOIATVE, UL,
FYESY—~V—VBRARKBELBOVTRAZONMNSVWEHS 2 GEHT 22D, RBRA2EHULTES
GRHBERH32DRI103-102n0l/LEVSIBEVANBENERIh., A AV EERLEY DI
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BLEOLSRYEBEREFTH»E2VUTREU 2 (2).

2. RBRA®

EE EBERIP-IBUESEASIBNGOREBEAORERHBEE LAV RNU. Ei#SPD-2AR & 4#
PRUEBE2HEUVRZDOREHL 256 mRBVWTHFYNIIARBUE., ¥ ES3 Y- Ta—-XFVyY
1% (SGE 8, 250 um i.d., B0 cm) - B MA I FEXEHR Loh (FE,5cn; HABRB,S5 sec)

B EAOBREATIARFEMBIVE—- V7 EBRBEBOHH

TABLE | 1% o-aminobenzoic acidR DLW THADOHBHR LA L *+ Y7 —THELLABAOR
FREACBERBEEELEB U LD DOTH S . BU Tdielectric constantO K X2 R FR I EIXVWER
BM25 . E-J0ERBBLRED >N, COBBRESX. BRBR O/ X Vacetonitrile &
methanolWC H B 2K . BAXORFTREME 2.

4 . BREBFRCAN T2 68 BRENYSE TABLE I Changes of retention time and coldmn
ERMANBELT X TEREERE LoD efficiency by addition of organic solvent
3 C = P4 : Retention Number of
FiLEFANREZI A, neo L acetonitrile Organic- solvent time (min) theoretical plates
'Gliﬂﬁt & %Cgiﬁtﬂlb T2 B8 . methanol’(“ﬁﬁ") Ac'etonitri]e 26.0 4]’000
WRmERULE (Fig. 1) o Methanol 32.0 39,000
Tetrahydrofuran 37.2 31,000
Ethanol 37.4 21,000
5.% /J@#benzoic acidODBEAXRBBEHE L. 2-Propanol 38.4 18,000
. p-Dioxare 52.0 22,000
BN T 5 EMBEE MR
. R . i Each solvent was added to 0.02 M phosphate buffer,
pH 7.0 &£ B W T aminobenzoic acid, hydro pH 7.0 to a concentration of 25% (v/v). Applied
xybenzoic acid # & Umethylbenzoic acid & potential, 100 uA.

D2VWTEADoO-, n- BLU p-RéeEKOBRE

Leo R AORMBEOERBREEEMNMUR Sy Y7 —RBITHETSZ L TABLE |1 OS2, LT
methano!l 3 in €k LeoDE LI R A h 22 o k2. acetonitrile DIFEMTRRE ODLREL LD
I per MWMU. HiTo-hydroxybenzoic acid TREULVVWHMNBREdhRk,. IO u., HOEMI.
KRPFEHAGUTBHTZIhoDEL carboxylate BHEREMR > THEAKDO 1 HEEL. BV
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o-Hydroxybenzoic acid @ ue, ENREREMIZIQOUBEEMZ LI FAAEEEC LIV ZOY

N S

RPTsLBHDIIILDEBEEXS>L S,

Fig. 2 & aminobenzoic acid & methylbenzoic acid Ef 0L B>V TIREMOETEL
HEy 3. A RBEORMI LI VAP ABRUBINLEZIEBEEAhTH S,

CODLIIRFHPEFTY -V —~VBREBIE CHBHEB. HIC acetonitrile OEME X B K
B0 uep RREMEIVERKBYELRD LI LR Lo THARIPUZS I L2 BHEIHERS B,

Each solvent was added to 0.02 M phosphate

on lg, and column efficiency.

p-NHy
o 0~CH3
-CH
8 0.7 men3
o p-CH3
° acetonitrile
3 oz -
ﬁ S 0.6 P-NHy
S x methanol
ﬁ ~ - m-NHy
3 llﬂ
Pl 0.5
—
'g 1> m-NH o
P p-CH3
-CH
58 0.4 MeOH m-CH3
a ©o-CH3
~- o o-NH2
beliE .
8
o L1 3 1 1 1 1 1 o
0 10 20 3¢ 40 50 60
Concentration (v/v,%) of methanol or acetonitrile L | N { . N N 1 i
0 10 20 30 40 0 10 20 30
. Retention time (min)
Fig. 1. Effect of the addition of organic
solvent

Fig. 2. Separation of isomeric amino- and methyl-

. . benzolic acids in 0.02 M phosphate buffer, pH 7.0
1, 100 pA. phospha » P
buffer, pH 7.0. Applied potentia s (a) and 0.02 M phosphate buffer, pH 7.0 - aceto-
nitrile (1:1, v/v)(b). Applied potential, 100 uA.
TABLE II Change of electrophoretic mobility by addition of organic solvent
Electrophoretic mobility, u,, (x1077, cmd-v;T's'1)
Compound Aqueous medium  Aqueous methaol  Aqueous acetonitrile
Aminobenzoic acid 25% 50% 25% 50%
ortho isomer 0.36 0.35 0.36 0.39 0.48
meta isomer 0.34 0.33 0.34 0.36 0.43
para isomer 0.34 0.33 0.33 0.35 0.42
Hydroxybenzoic acid
ortho isomer 0.39 0.38 0.40 0.42 0.53
meta isomer 0.34 0.34 0.34 0.35 0.42
para isomer 0.33 0.33 0.33 0.34 0.40
Methylbenzoic acid
ortho isomer 0.34 0.34 0.35 0.38 0.47
meta isomer 0.34 0.33 0.34 0.37 0.46
para isomer 0.34 0.33 0.34 0.37 0.45
The experimental conditions were the same as those in Fig. 1.
X
(1) F. E. P. Mikkers, F. M. Everaerts, Th. P. E. M. Verhaggen, J. Chromatogr., 169, 1,
(1879).
(2) S. Fujiwara and S. Honda, Anal. Chem., 59, 487 (1887).
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